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Acquisition of Locative Verbs
Martin Willis
Introduction
Words are complex representations. eir lexical entries contain phonolog-
ical and orthographic forms, meaning, syntactic roles, paradigmatic and syn-
tagmatic associations, and their pragmatic and social value. However, even 
though second language vocabulary acquisition research has clearly back in 
vogue for the last 20 years or so, researchers in the eld have tended to focus 
on explaining the factors that inuence the successful acquisition and reten-
tion of the form and meaning of words and knowledge of collocational pat-
terns. ey have seldom focused on areas such as the development of seman-
tic representation or the acquisition of syntactic knowledge (lexicosyntax). 
is latter topic has largely been le to researchers working in a pre-mini-
malist UG (Universal Grammar) framework (Jus, 1996; Inagaki, 1997, 2002; 
Joo, 2003; Montrul & Yoon, 2009; Schwartz, Dekydtspotter & Sprouse, 2003; 
Toth, 1999, 2000; White, 1998; 2003; Yuan, 1999; Zyzik, 2006) and more re-
cently connectionism (Ellis, 2002, 2003).
e purpose of this study is to investigate the acquisition of the argument 
structure of locative verbs from a usage-based, vocabulary acquisition per-
spective rather than a pre-minimalist UG/semantic structure one. Specical-
ly, it deals with the acquisition of the broad and narrow class (Pinker, 1989) 
argument structures (parameter settings) of English locative verbs by Japa-
nese learners at intermediate/advanced levels. Its starting point is a study by 
Jus that looked at “the organization and development of the L2 lexicon with-
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in a broadly generative framework” (1996, 231).
Jus’ focus was on the acquisition of lexicosyntax (the semantic and argu-
ment structures) of psychological verbs, e.g., disappointed and frighten, unac-
cusative motion verbs, e.g., slide and oat, unergative sound/substance emis-
sion verbs (non-causative unergatives), e.g., cry and bleed, and three types of 
locative verb, gure-orientated verbs, e.g., pour and spill, ground-orientated 
verbs, e.g., cover and block, and alternating verbs, e.g., load and pack. His sub-
jects were Chinese learners of English at elementary (n＝54), intermediate 
(27), high (22) and advanced (15) levels, and English native speakers (19). 
ey were given three tasks. e rst was a verb meaning test. e second 
was a production test, which required the participants to describe pictures in 
dierent ways, and the third was a grammaticality judgement task, in which 
they were asked to rate the possibility of sentences containing each of the tar-
get verbs on a seven-point scale from completely impossible to completely pos-
sible with the midpoint of unable to decide.
e results of the verb meaning test showed that the meanings of the verbs 
were not recognised by all the members of any learner group and, in the case 
of psychological verbs, not always recognised by the English native speakers. 
e production task found statistically signicant dierences between Eng-
lish native speakers and the elementary and intermediate learners with the 
psychological verbs, and between the English native speakers and the inter-
mediate learners with ground-orientated locative verbs. e grammaticality 
judgement task showed statistically signicant dierences for every verb 
class. However, post hoc tests only found signicant dierences between the 
English native speakers and the elementary and intermediate learners with 
causative psychological verbs, causative unaccusative verbs and ground-ori-
entated locative verbs in gure-orientated frames, and between the English 
native speakers and elementary learners with non-causative unergative verbs. 
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In most cases the post hoc tests failed to pinpoint where the dierences lay.
Aer considering his results in the light of other research, Jus’ concluded that 
the process of acquiring L2 semantic structures and resetting parameters (argu-
ment structure) consists of four, not entirely discrete, stages (1996, 228–229):
Stage 1.  “[L]earners start o with certain syntactic patterns, e.g. [NP[VP 
NP PP]], which they can apply independently of verb semantics, 
and independently of L1 lexical patterns.”
Stage 2.  L2 input and L1 semantic structures and parameter settings (trans-
fer) aect the L2 lexical entries “one by one.”
Stage 3.  L2 input continues to inuence the lexical entries and they increas-
ingly “reect L2 patterns. ere is still transfer, however; L2 input 
is still not enough to expunge non-attested forms based on L1 
transfer.”
Stage 4.  L2 semantic structures and parameters “are acquired. At this stage, 
new verbs can quickly and easily assigned semantic structure based 
partly on syntax, and analogy with other verbs. e L1 and L2 
grammars are separate. . . .”
Jus’ study, like many other studies carried out from a generative perspec-
tive, however raises a number of methodological issues, particularly in rela-
tion to the grammaticality judgement task used in the study, and theoretical 
issues raised by the changing status of parameter theory with UG.
Methodological Issues
Grammaticality judgement tasks have been the workhorse of studies car-
ried out within the UG framework, for example, Bley-Vroman (1988), Hi-
rakawa (1999), Inagaki (1997, 2002), Montrul (1999), Munnich, Flynn & 
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Martohardjono (1994) Oshita (2000, 2001, 2002, 2004), Toth (1999, 2000) 
and White (1989), and Mandell has shown dichotomous (possible/impossi-
ble) judgements to be “reliable measures of linguistic knowledge” (1999, 73). 
However, the use of a Likert scale for the grammatically judgements in Jus’ 
study is problematic in two ways. e rst is that the midpoint of the scale, 
unable to decide, creates a two-dimensional scale that contrasts, on one di-
mension, the ability to decide whether sentences are possible or impossible 
with the inability to decide, while the impossibility or possibility of the sen-
tences is contrasted on a second dimension. Fortunately, research has found 
that learners select the unable to decide or don’t know option relatively rarely 
(Ellis, 1991), which suggests that practically the problem may be relatively 
minor. Another possible problem is that a 7-point Likert scale of degrees of 
possibility/impossibility is being used to investigate the acquisition of a di-
chotomous parameter setting. is ‘overcomplication’ of the scale is likely to 
‘overcomplicate’ the judgement process and potentially introduce factors that 
are not directly related to the parameter settings themselves.
Ju’s analysis of the grammaticality judgement data was also not compre-
hensive. He investigated the acquisition of individual parameters (broad con-
ation class, i.e. gure or ground object, parameters) but not the acquisition 
of the pairs of parameters (narrow conation class, i.e. gure, ground or al-
ternating verb, parameters) (Table 1).
eoretical issues
A further issue is the comparison of prociency groups and English native 
speakers, with averaged judgement data for whole classes of verbs, not the 
parameter settings of the individual verbs. Methodologically, of course, doing 
this is consistent with the innateness assumption of UG research but, at the 
same time, it removes all possibility of nding evidence for dierences in the 
―287―
developmental paths of the lexicosyntax of dierent L2 verbs, and, as a conse-
quence, evidence against a role for UG in second language acquisition. is is 
a major weakness because, as Bley-Vroman observes, “in 20 years of SLA re-
search, not a single study has convincingly demonstrated the sort of trigger-
ing and clustering that might have been expected” (2009, 184).1
A closely related theoretical issue has also been raised by the Minimalist 
Program, which questions the role of parameters in UG theory and suggests 
that parameters may be lexical phenomena rather than purely grammatical 
ones (Bley-Vroman, 2009; Newmeyer, 2004, 2005; Pica, 2001). “is is a sec-
ond reason to rethink the foundations of UG-based SLA research” (Bley-Vro-
man, 2009, 184). It is also a reason to consider usage-based factors in studies 
of L2 lexicosyntactic acquisition.
Evidence from L2 vocabulary acquisition research (Culligan 2008; Kirkpat-
rick & Cureton 1949; Konishi 2010; Matikainen; 2011; Matikainen & Willis, 
2013; Saragi, Nation and Meister 1978; Vermeer 2001; Willis & Ohashi, 2013) 
Table 1.　 Locative verb types and their parameter settings (for more detailed 











John poured the water into the glass.  




*John covered the blanket onto the bed.  




John loaded the apples onto the truck.  
Sam loaded the truck with apples.
ON ON
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and connectionist research (Ellis, 2002, 2003; Ellis & Collins, 2009; Ellis & 
Ferreira-Junior, 2009) also points to words being learned gradually, one by 
one, and that a major factor in this process is the amount of contact that 
learners have with the words (although this is oen represented by the fre-
quency of the words in a large corpus since the true amount of contact learn-
ers have had with words is seldom known). Including this usage-based factor 
in studies is likely to add to their explanatory power.
Research Questions
is present study is a partial replication of Jus (1996) but with interme-
diate/advanced level Japanese learners of English. Its main goal is to explore 
grammaticality judgements in more depth than the original study and throw 
more light on the factors that inuence Likert scale grammaticality judge-
ments of dichotomous parameters as well as the factors that inuence the ac-
quisition of locative verb argument structures. e factors investigated were: 
L2 usage-based factors (verb frequency, L2 conation class and evidence), 
transfer factors (L1 conation class and interlingual similarity). e research 
questions were:
1. What factors inuence Likert scale grammaticality judgements?
2.  What factors inuence the acquisition of broad conation class 
parameters?




e English native speaker participants were six English language teachers 
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in Japan (two each from America, Canada and Britain) and one American 
visiting student. e learner participants were 80 intermediate/advanced Jap-
anese learners of English in three intact classes at two universities in Tokyo. 
Nine were excluded because they did not know all the target locative verbs, 
leaving a total of 71. e most commonly unknown locative verb was vomit. 
Other lexical problems were varnish and insecticide. ese were explained (L1 
translation equivalents given) but the subjects who did not know them were 
not excluded from the study.
Instrument
e instrument consisted of 60 grammaticality judgement items. irty of 
the items required judgements about the use of 15 locative verbs in gure-
frame and ground-frame contexts. Ten asked about psychological verbs, ve 
about unaccusative motion verbs, and ve about unergative verbs. ere were 
also 10 distractor sentences. e rst ve items on the questionnaire are 
shown Figure 2. In this study only the items related to the 15 locative verbs 


























































1 John poured the water into the glass. –3 –2 –1 0 ＋1 ＋2 ＋3
2 Tom’s report made his boss completely satised. –3 –2 –1 0 ＋1 ＋2 ＋3
3 Tom touched his chopsticks onto the food. –3 –2 –1 0 ＋1 ＋2 ＋3
4 Jane painted the varnish onto the door. –3 –2 –1 0 ＋1 ＋2 ＋3
5 e farmers sprayed the fruit trees with insecticide. –3 –2 –1 0 ＋1 ＋2 ＋3




e learners and the visiting American student were given the judgement 
task during a regular class period. ey were told to put their hands up if 
they had any problems. ese were promptly answered and the names of 
those who did not know the locative verbs were recorded, and their data was 
excluded from the study. e task was given to the seven English language 
teachers individually during breaks between classes and to the visiting stu-
dent under the same conditions as the learners.
Retrospective interviews
ere were also retrospective interviews with ten learners and the visiting 
American student in the classroom immediately aer they had nished the 
task. is probably means that only the more procient learners were inter-
viewed. e native English speaker teachers were interviewed individually in 
private soon aer they had completed the task. e interviews focused on the 
participants’ criteria for selecting their ratings, particularly on why they se-
lected, for example, fairly possible for one sentence but completely possible for 
another. e goal was to try to nd what factors inuenced the ratings.
Table 2.　 Locative verbs grouped by English verb (narrow range) class, with L1 (Jap-
anese) translation equivalents and Japanese verb (narrow range) class
Figure-orientated verbs Ground-orientated verbs Alternators
L1 L1 Class L1 L1 Class L1 L1 Class
Pour 注ぐ gure Cover 覆う alternator Load 載せる ground
Spill 零す gure Block 塞ぐ ground Pack 詰める alternator
Vomit 吐く gure Decorate 飾る alternator Paint 塗る alternator
Nail 貼る gure Stain 汚す ground Spray 撒く ground
row 投げる gure Touch 触る ground Splash かける ground
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Statistical Analyses
In addition to descriptive statistics, the reliability, or internal consistency, 
of the instrument and its subscales, were calculated, and possible multidi-
mensionality investigated by means of Detect (Stout, 1999). Mixed eects lin-
ear modelling was used to nd the factors which inuence the acquisition of 
both broad and narrow conation class parameters, and the choice of degree 
of possibility/impossibility on the grammaticality judgement task. In each 
procedure, several models were generated and compared. e random eects 
in all these models were subject and item. Only the models indicated as being 
the best in the model comparisons are reported. ese analyses were carried 
out using the lme4 (Bates, Maechler & Bolker, 2013), languageR (Baayen, 
2011) and LMERConvenienceFunctions (Tremblay & Ransijn, 2013) packag-
es in R (R Core Team, 2013).
Variables
e dependent variables in the statistical analyses were either interval scale 
or dichotomous variables derived from the Likert scale grammaticality/possi-
bility judgements. Acquisition of the broad conation class parameters was 
operationalised as a dichotomous variable, acquired (1, ratings of slightly, fair-
ly or completely possible for canonically correct sentences and slightly, fairly or 
completely impossible for canonically incorrect sentences) or not acquired (0, 
unable to decide or ratings of slightly, fairly or completely impossible for canon-
ically correct sentences and unable to decide or ratings of slightly, fairly or 
completely possible for canonically incorrect sentences). Acquisition of the 
narrow conation class parameters was operationalised as a dichotomous 
variable that reected the acquisition of both broad conation class parame-
ters, acquired (1), or not acquired (0) in all other cases.
Five predictor variables were used in the study: verb frequency (a proxy for 
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amount of contact with the words), the English verb class, L1 (Japanese) verb 
class, evidence, and interlingual similarity. Verb frequency was operational-
ized as the frequency of the verbs in the British National Corpus (BNC). e 
English verb classes were as in Jus’ study (Table 3). e L1 translation equiv-
alents and verb classes were decided by consensus aer a series of structured 
small discussions of the grammaticality judgement sentences involving 11 Jap-
anese native speaking students of linguistics (Table 2). All the other variables 
were dichotomous. Evidence was simply whether the items were canonically 
correct in English, i.e. there would be evidence for the argument structure in 
the input, or not. In analyses involving the broad conation class parameters 
(individual grammaticality judgement items), interlingual similarity was oper-
ationalised as the similarity (same or dierent) of each judgement across lan-
guages. In the analyses involving paired judgements, it was the similarity of 
narrow conation classes (same or dierent) across languages.
Results
Exploration of the grammaticality judgement task
Retrospective interviews
e interviews with the NSs and learners suggested that the criteria used at 
the＋/－ ends of the scale were not the same. Two of the NSs reported mak-
ing negative judgements on the basis of understandability. Another, the visit-
ing student, made them on the basis of how much they “grated” or irritated. 
Another claimed that “since it was obviously a test of prepositions, preposi-
tional errors were ranked as more serious.” ere were also collocational is-
sues, with the two British participants nding that paint varnish sounded 
rather odd and suggested that the verb varnish would have been more natu-
ral. Other collocational problems were related to the choice of preposition. 
ere were also suggestions that (on rst misreading) certain items were am-
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biguous. For example the sentence e children decorated the lights onto the 
tree was misread by one of the native speakers as e children decorated the 
lights on the tree and judged to be possible (rating ＋1).
e learners also reported rating what they saw as errors on the basis of se-
verity too, although most were unable to express this in more detail. One who 
was put it this way: “－3 is an error I still make. －2 is an error I make some-
times but I can correct myself and －1 is an error I don’t make any more,” 
possibly a reection of perceived learning diculty. All but one of the learn-
ers had no explanation of how they made their ratings at the positive end of 
the scale. e exception was a student who had spent 15 years in Australia 
and was for all intents and purposes an English native speaker. is learner, 
like the NSs, rated the correct judgements on the basis of how natural they 
sounded, which they appeared to operationalise as how likely they would be 
to use the form that way.
Quantitative results
Figure 2 shows the distribution of the possibility/impossibility ratings. e 
raw gures (le panel) show the same strong tendency for the unable to de-
Figure 2.　 Barcharts showing distribution of possibility ratings: Raw data (le pan-
el) and adjusted for correctness (right panel)
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cide (or not sure) option to be avoided, as in earlier studies (Ellis, 1991). In to-
tal it was used 120 times, or 5.16％ of the time. e distribution of negative 
ratings tends to be fairly uniform across the range whereas that of positive 
ratings tend to increase with increasing possibility. When adjusted for canon-
ical correctness (right panel), the number of incorrect ratings (－3 to －1) in-
creases with decreasing levels of impossibility. e distribution of correct 
judgements increases with increasing degrees of possibility. is suggests that 
incorrect judgements are more strongly associated with ‘tentativeness’ than 
correct ones, or to put it in the terms that some of the subjects used in the in-
terviews, correctly judged negative ratings were associated with decreasing 
severity of the error.
Figure 3 shows a plot of the pairwise mean possibility ratings for each verb 
by sentential context. Apart from paint, which is an alternator in English and 
Figure 3.　 Plot of mean ratings for each verb by sentential context (trimmed 
means)) Note Paint (alternator -＞ ground) and stain (ground -＞ alter-
nator)
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ground verb in Japanese, and stain, which is a ground verb in English and an 
alternator in Japanese, all the verbs are in the appropriate quadrant of the plot 
for their English class. ere is however a lot of variation the rated degree of 
(im)possibility of each verb in each context. e verb that seems to have been 
most strongly rated in both contexts is touch. e verbs throw, pour, pack and 
decorate appear to be strongly rated in one context but weakly in the other. 
e verbs nail, splash and load were weakly rated on both dimensions.
In order to see which factors may have inuenced the subjects’ paired rat-
ings of the verbs, a measure of overall possibility was computed from the rat-
ings in each context. e measure is the squared Euclidean distance from the 
origin (0,0 on the graph) for each judgement standardised to range of 0 to 3 
(making it more comparable to the original scale). It represents the subjects’ 
overall ‘strength’ of the ratings for each word and does not take into account 
the canonical correctness of the judgements. Summary statistics are shown in 
Table 3. ere appears to be little dierence in the means for each type within 
each category.
Table 3.　 Summary statistics for overall verb possibility judgements by English class, 
Japanese class and interlingual similarity
Category Type n mean sd
English classes
gure 355 1.58 0.87
ground 355 1.67 0.83
alternator 355 1.48 0.82
Japanese classes
gure 355 1.58 0.87
ground 426 1.49 0.83
alternator 284 1.71 0.80
Interlingual similarity
same 710 1.58 0.85
dierent 355 1.57 0.83
All 1065 1.58 0.84
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In order to nd what factors inuence the ‘strength’ or ‘ deniteness’ of the 
paired ratings mixed eects models were generated for various combinations 
of English and Japanese classes, interlingual similarity and verb lemma fre-
quency, and compared. e best model (multiple R2＝0.37) consisted solely of 
a simple xed eect for frequency (Table 4). is indicates that the more fre-
quent a word is, and therefore more likely to be familiar to the learners, the 
stronger, or more denite, their judgements about it are. 
Models of acquisition
Acquisition of broad conation classes
e acquisition of broad conation class parameters was investigated using 
a dichotomous measure of acquired (1) and not acquired (0). e overall reli-
ability of the grammaticality judgement instrument was a rather low 0.45 
(Cronbach alpha), indicating that its internal consistency was rather poor, 
and that the data, although certainly not random, is very noisy. e reliabili-
ties of most of the subscales when adjusted for the length (Spearman Brown) 
were however higher, suggesting that the test instrument may be multidi-
mensional (Table 5). To investigate this, an analysis was carried out using De-
tect (Stout, 1999).
e analysis, with two hypothesised dimensions, produced a Detect value 
of 0.81, indicating fairly strong multidimensionality (.10＜ and ＜1.00), and a 
ratio r of 0.4835 (＜0.8), indicating a lack of simple structure. ere is a 
strong tendency for with-evidence judgements to load on Dimension 1 and 
Table 4.　Fixed eects for overall possibility
Estimate Std. Error t value Pr(＞|t|) pMCMC
(Intercept) 0.371 0.280 1.327 0.185 0.201
log(frequency) 0.158 0.036 4.430 0.000 0.001
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Table 5.　 Internal consistency (reliability) of the dichotomous (parameter acquired/
not acquired) scored judgement task; whole test and subscales
Judgement Items Alpha spearman.brown
Whole Test 30 0.45
Figure 10 0.43 0.69
Figure 5 0.41 0.81
Ground 5 0.47 0.84
Ground 10 0.15 0.34
Ground 5 0.19 0.59
Figure 5 0.31 0.73
Alternator 10 0.34 0.61
Figure 5 0.44 0.82
Ground 5 0.39 0.79
Evidence
Evidence 20 0.59 0.68
No evidence 10 0.47 0.73
Interlingual similarity
Same 20 0.25 0.34
Dierent 10 0.39 0.61
Table 6.　Results of Detect analysis
Verb Jp Class
Dimension
Figure Judgement Ground Judgement
Figure Pour content 1 2
Spill content 1 2
Vomit content 1 2
Nail content 1 2
row content 1 2
Ground Block container 2 1
Stain container 2 1
Touch container 1 2
Cover alternator 2 2
Decorate alternator 2 1
Alternator Pack alternator 2 1
Paint alternator 1 2
Load content 1 1
Spray content 1 1
Splash content 1 1
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no-evidence judgements on Dimension 2 (Table 6). ere are a total of 5 
(16.67％) misclassications. Overall this seems to suggests that learning with 
evidence and without evidence may be two distinct, uncorrelated processes.
e best mixed eect linear model consisted of the simple eects of evi-
dence, interlingual similarity and frequency, and an interaction between evi-
dence and similarity (Table 7). e Multiple R2 of this model is 0.122. e de-
scriptive statistics are shown in Table 8. Judgements supported by evidence 
were clearly more accurate (mean＝0.71) than judgements in sentential con-
texts without evidence (0.63). Interlingual similarity led to higher accuracy, 
0.70 for verbs with the same interlingual judgement compared to 0.60 for 
verbs with a dierent interlingual judgement, however the model indicates a 
Table 7.　Fixed eects for the dichotomous measure of correctness
Estimate Std. Error z value Pr(＞|z|)
(Intercept) －1.694 1.266 －1.338 0.181
Evidence (no evidence) －2.549 0.371 －6.866 0.000***
Similarity (same) －0.412 0.194 －2.120 0.034*
log(freq) 0.429 0.164 2.610 0.009**
Evidence (no evidence)x 
Similarity (same) 1.851 0.392 4.718 0.000***
Table 8.　 Descriptive statistics for statistically signicant categorical variables and 
interactions in mixed eects model
n mean sd
Evidence
evidence 1420 0.71 0.45
no evidence 710 0.63 0.48
Similarity
same 1775 0.70 0.46
dierent 355 0.60 0.49
Interaction
same evidence 1207 0.73 0.45
no evidence 568 0.65 0.48
dierent evidence 213 0.62 0.49
no evidence 142 0.58 0.50
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disadvantage for items with the same interlingual judgements (estimate＝
－0.412), probably because of a the lower relative frequency of verbs that 
have a parameter for which tereis no L2 evidence (Table 9). e interaction 
eect reects the sharper drop in accuracy in judgements of verbs with the 
same interlingual judgements, from 0.73 for judgements with evidence to 
0.62 for verbs without compared with verbs with dierent interlingual judge-
Table 9.　Freqencies (log) of verbs by interlingual similarity by evidence
Similarity Evidence n mean sd
same evidence 17 7.71 1.06
no evidence 8 7.51 1.15
dierent evidence 3 6.97 0.50
no evidence 2 8.61 1.23
Table 10.　 Verb classications based on the item judgements (italics indicates 
ground-orientated alternators and shading the L1 verb class)
Figure
pour spill vomit nail row Total
gure 34 37 43 31 44 189 53.24％
ground 2 4 1 6 2 15 4.23％
alternator 31 18 12 13 3 77 21.69％
none 4 12 15 21 22 74 20.85％
47.89％ 52.11％ 60.56％ 43.66％ 61.97％ 53.24％
Ground
cover block decorate stain touch
gure 4 2 1 8 0 15 4.23％
ground 48 48 37 24 56 213 60.00％
alternator 17 13 32 32 7 101 28.45％
none 2 8 1 7 8 26 7.32％
67.61％ 67.61％ 52.11％ 33.80％ 78.87％ 60.00％
Alternator
load pack paint spray splash
gure 14 34 3 22 22 95 26.76％
ground 24 3 40 10 17 94 26.48％
alternator 9 33 22 27 19 110 30.99％
none 24 1 6 12 13 56 15.77％
28.17％ 46.48％ 30.99％ 38.03％ 26.76％ 34.08％
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ments, 0.65 to 0.58. is suggests that evidence is more inuential in con-
rming interlingual similarity than in overcoming interlingual dierence. 
Accuracy increased across the board with verb frequency.
Acquisition of narrow conation class parameters
Table 10 shows the frequency with which each verb was ‘assigned’ to a class 
based on the subjects’ paired verb judgements, and Figure 4 the results of the 
correspondence analysis carried out on this data. e correspondence analy-
sis indicates that there were three signicant dimensions. e rst accounted 
for 41.46％ of the total variance, the second 11.46％ and the third a much 
smaller 2.21％. Since the third dimension accounts for so little of the vari-
ance, only the rst two will be considered.
Dimension 1 opposed the gure and ground classes, and Dimension 2 the 
alternator class and none (non-locative class). e ve gure verbs, which are 
Figure 4.　 Correspondence Analysis of verb ‘classication’ based on paired item 
judgements
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the same class in both languages, tend to be low on Dimension 1, indicating 
that they tend to be seen as gure verbs, although pour appears also to be 
strongly associated with the alternator class and throw to also be strongly as-
sociated with none. ree of the English ground verbs near the appropriate 
classication, including the Japanese alternator cover, while the other Japa-
nese alternator decorate close to the alternator class, indicating a fairly strong 
transfer eect. e verb stain, which is a ground verb in both languages, is 
also oen seen as an alternator. With English alternators, the picture is more 
confused. Pack, an alternator in both languages, tends to be classied as an 
alternator or a gure verb. e other verb that is an alternator in both lan-
guages, paint, tends to be classied as a ground verb. e other English alter-
nators are all ground verbs in Japanese. Load is very clearly classied as a 
non-locative verb (none), and spray and splash appear to have no particular 
classication except for a very weak tendency towards being seen as gure 
verbs.
Overall, these results seem to show a very complex picture. Some verbs 
suggest transfer eects, for example, vomit, spill, block, touch and decorate, 
whereas others do not, most noticeably, cover, stain and pour. e tendency 
for load and, to some degree, nail to be seen as non-locative verbs (none) can 
perhaps be explained by the existence of a more frequent noun form, 3959 
against 2151 for load and 1902 against 363 for nail. However, other verbs with 
a more frequent noun forms, block (5592 against 2580) and spray (957 against 
750), were not nearly as strongly associated with non-locatives. With throw, a 
possible but rather speculative explanation is that Japanese learners are very 
familiar with the construction (collocation) throw___ to ___ and may feel 
other prepositions are incorrect.
As a test, the reliability of this 15 (dichotomous) item measure was 0.417 
(Spearman Brown adjustment as 30 item test＝0.589), which makes it some-
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what more internally consistent than the test consisting of the individual pa-
rameter judgements. e mean subject score was 7.37, sd＝2.37 (49.11％, 
15.83％). e best mixed eects model obtained had two simple eects: Eng-
lish verb class and frequency as predictors (Table 11). e multiple R2 was 
0.166. As with the previous model, the English ground (mean＝0.60, sd＝0.49) 
and gure verbs (0.53, 0.50) were better known than the alternators (0.34, 
0.47). Overall accuracy also improved with frequency. Overall, this suggests 
that there is some kind of bias away from the more complex alternator class.
Conclusions
e Likert scale
e major nding of the retrospective interviews was that both English na-
tive speakers and learners interpreted the scale as being about correctness or 
grammaticality and tended to see the impossible end of the scale as represent-
ing degree of severity of the error. Dierences between the English native 
speakers and the learners in their ratings at the possible end of the scale sug-
gests that most learners have little intuition about the naturalness of language 
use, although it is also possible that lack of metalinguistic awareness is a plau-
sible, alternative explanation for this.
e quantitative analyses showed that there was a clear relationship be-
tween the strength of learners’ judgements about individual verbs. is can be 
interpreted as showing that learners are more condent or less tentative in 
Table 11.　Fixed eects for dichotomous depth model
Estimate Std. Error z value Pr(＞|z|)
(Intercept) 0.878 0.112 7.809 0.000***
en_class ground 0.130 0.039 3.340 0.001***
en_class gure 0.128 0.038 3.392 0.001***
log(vb) 0.029 0.015 2.009 0.045*
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their judgements of words that they are more familiar with (i.e. more fre-
quent words). While this is interesting in itself, it is not directly related to 
whether conation class parameters have been acquired or not, and the use of 
a Likert scale confounds these two dierent things, making the raw data ob-
tained with this kind of instrument less than ideal unless transformed.
Acquisition of conation class parameters
e mixed eects linear modelling showed that the main driving forces be-
hind the acquisition of the broad conation class parameters appear to be fre-
quency, evidence and an interaction between evidence and similarity of L1 and 
L2 parameter settings. Frequency very strongly points to parameters being ac-
quired word by word and not class by class. L2 evidence for parameter settings 
also plays a major role. ere is also a transfer eect, but this appears to mani-
fest itself only when L1 and L2 parameters are the same, and not when there is 
no evidence to show that particular parameter settings are ungrammatical.
With the acquisition of narrow conation classes the picture is very com-
plex, with some verbs appearing to be negatively aected by transfer but not 
others and some appearing to be inuenced by the existence of more com-
mon noun forms but not others. e mixed eects model indicated that the 
acquisition of narrow conation class parameters was aected to some degree 
by verb frequency (although this was weak and would not have survived a 
Bonferroni correction) and English narrow conation class. L2-like parame-
ter settings for the simple (gure-orientated and ground-orientated) verbs 
were signicantly more advanced than for the more complex alternator verbs. 
is suggests that a simplication strategy is being used by the learners, and 
they avoid the complexity of having both broad range conation class param-
eters set to ‘on’. ere was no evidence of transfer eects, perhaps unsurpris-
ingly given the mixed pattern seen in the descriptive statistics.
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Overall these results suggest that learning the parameters of locative verbs 
is a very complex process. e acquisition of narrow conation class parame-
ters appears to be inuenced by a simplication strategy of avoiding the 
‘more complex’ alternator class in favour of the ‘simpler’ gure-orientated 
and ground-orientated conation classes. is appears to have parallels with 
the nding by Matikainen (2011) and Matikainen and Willis (2013) that 
learners have a tendency to avoid ‘semantic overlap’ between words by reject-
ing synonymy and keeping the meanings of divergent synonyms (Dagut, 
1977; Laufer, 1990) mutually distinct and therefore simpler. In the case of the 
lexicosyntax of locative verbs, learners appear to avoid polysemy and com-
plex patterns of lexicosyntax. At the same time as applying this strategy, 
learners also acquire broad conation class parameters, with the help of re-
peated exposure to locative verbs (frequency) and the positive evidence for 
them in the input. When there is no evidence for a parameter setting, positive 
transfer helps set or conrm parameters but, as found by Jus, the “L2 input 
is still not enough to expunge non-attested forms” transferred from the L1 
(1996, 229)
In interpreting these ndings, it is also necessary to keep in mind that the 
reliability (Cronbach Alpha) of the data was rather low, suggesting that this 
data is internally inconsistent and very noisy. Statistical techniques like mixed 
eects linear modelling are particularly good at nding general trends in data 
like this (Baayen, 2008). However, in doing so, they remove a lot of the 
‘bumps’, like the inconsistent eects suggested by the descriptive data for the 
acquisition of narrow conation classes, which suggested that locative verbs 
may have somewhat dierent acquisition trajectories despite similarities in 
L1 and L2 conation classes. Indeed, in this study the random eects of verb 
and subject appear to have been quite substantial, perhaps accounting for 
most of the variance explained by the models.2 Evidence of the way that the 
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Figure 5.　 Eects of frequency on strength of ratings by subject (black lines show 
individual subject trend and grey lines show general trend, strength 
scale＝0 to 1)
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ratings of individual learners were inuenced by frequency can be seen in 
Figure 5, where the black lines represents the relationship between strength 
of rating, and the grey lines the general trend. It is clear, that learners diered 
both in the strength their ratings (y-axis) and the eect that frequency had on 
their ratings (slope). Of course, none of this should nullify the signicance of 
the models and the general tendencies that they describe.
Implications for research
I believe that this paper has raised some valid issues in relation to the use 
of Likert scale items in order to discover the acquisition of dichotomous 
grammatical patterns. Grammaticality or acceptability judgement tasks are 
frequently used in second language acquisition studies. e ndings that we 
can derive from them depend very greatly upon the quality of the instru-
ments we use. Poor quality instruments are likely to provide poor quality re-
sults, and good quality instruments are likely to provide good quality results. 
More research, especially comparisons of Likert scale and dichotomous in-
struments, may help raise the quality of research in this area of second lan-
guage acquisition.
is study was a partial replication of Jus (1996) and made no adjust-
ments for use with Japanese subjects. is means that some of the factors in-
vestigated, particularly in relation to transfer, had relatively few exemplars 
and the instrument therefore may have lacked the power to nd more trans-
fer eects. A better balanced selection of verbs may help provide more accu-
rate results. Further insights might also be gained using the verb lemma fre-
quencies for each parameter setting and the strength of association between 
verbs and particular parameter settings, or what Gries & Stefanowitsch 
(2004) and Stefanowitsch & Gries (2003) refer to as collostruction strength.
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Implications for pedagogy
For teaching, there would appear to be three important lessons from this 
study. e rst is that L2 input is crucial for learning. e more encounters 
learners have with contextualised vocabulary, the more likely it is that they 
will acquire lexical items and their lexical syntax. e second is that learners 
may be using a simplication strategy that slows down acquisition of the 
more complex alternator class of locative verbs. e third is that learning 
with evidence and without evidence may be quite distinct processes, and that 
setting an L2 parameter ‘off ’ when its L1 equivalent’s parameter is ‘on’ with-
out evidence in the L2 input is particularly dicult. Raising learner aware-
ness of the existence of L2 alternators and providing negative evidence of 
verbs of ungrammatical L2 parameter settings may speed up the acquisition 
process by helping learners overcome the diculties caused by ‘simplifying’ 
L2 vocabulary and lack of evidence.
Notes
 1. is is also a strong challenge to Stage 4 in Jus’ conclusions.
 2. Calculation of the variance components in these models is not reliable, and they 
are therefore not reported.
References
Baayen, R. H. (2008). Analyzing Linguistic Data: A practical introduction to statistics. 
Cambridge: Cambridge University Press.
Baayen, R. H. (2011). languageR: Data sets and functions with “Analyzing Linguistic 
Data: A practical introduction to statistics”. R package version 1.4. http://CRAN.R-
project.org/package＝languageR
Bates, D., Maechler, M. and Bolker, B. (2013). lme4: Linear mixed-eects models using 
S4 classes. R package version 0.999999–2. http://CRAN.R-project.org/package＝
lme4 .
Bley-Vroman, R. (1988). e fundamental character of foreign language learning . In 
W. Rutherford & M. Sharwood Smith (Eds.), Grammar and second language teach-
ing (pp. 19–30). Rowley, MA: Newbury House.
Bley-Vroman, R. (2009). e evolving context of the fundamental dierence hypothe-
sis. SSLA, 31, 175–198.
Culligan, B. (2008). Estimating word diculty using yes/no tests in an IRT framework 
―308―
and its application for pedagogic objectives. Doctoral dissertation, Temple Univer-
sity Japan.
Dagut, M. B. (1977). Incongruities in lexical grinding–An application of contrastive se-
mantic analysis to language teaching. IRAL, 15(3), 221–229.
Ellis, N. C. (2002). Frequency eects in language processing: A review with implica-
tions for theories of implicit and explicit language acquisition. SSLA, 24, 143–188
Ellis, N. C. (2003). Constructions, chunking, and connectionism: e emergence of 
second language structure. In C. Doughty & M. H. Long (Eds.), Handbook of sec-
ond language acquisition (pp. 63–103). Oxford: Blackwell.
Ellis, N .C and Collins, L. (2009) Input and Second Language Acquisition: e Roles of 
Frequency, Form, and Function: Introduction to the Special Issue. e Modern 
Language Journal, 93, 329–335.
Ellis, N. C. and Ferreira-Junior, F. (2009). Construction Learning as a Function of Fre-
quency, Frequency Distribution, and Function. e Modern Language Journal, 93, 
370–385
Ellis, R. (1991). Grammatically judgments and second language acquisition. SSLA, 13, 
pp. 161–186.
Gries, S. T. and Stefanowitsch, A. (2004). Covarying Collexemes in the Into-causative. 
In M. Achard and S. Kemmer (Eds.). Language, Culture, and Mind. (pp. 225–236). 
Stanford, CA: CSLI Publications.
Hirakawa, M. (1999). L2 acquisition of Japanese unaccusative verbs by speakers of 
English and Chinese. In K. Kanno (Ed.), e acquisition of Japanese as a second 
language (pp. 89–113). Amsterdam: John Benjamins.
Inagaki, S. (1997). Japanese and Chinese learners; acquisition of the narrow-range rules 
for the dative alternation in English. Language Learning, 47. pp. 637–669.
Inagaki, S. (2002). Transfer and learnability in second language argument structure: 
Motion verbs with locational/directional PPs in L2 English and Japanese. Doctoral 
dissertation, McGill University, Montreal.
Joo, H-R. (2003). Second language learnability and the acquisition of the argument 
structure of English locative verbs by Korean speakers. Second Language Research; 
19; 305–328
Jus, A. (1996). Learnability and the lexicon: eories and second language acquisition 
research. Amsterdam: John Benjamins.
Kirkpatrick, J.J. and E.E. Cureton. (1949). Vocabulary item diculty and word frequen-
cy. Journal of Applied Psychology 33: 347–51.
Konishi, Y. (2010). Reading and second language vocabulary acquisition. MA thesis, 
Tokyo
Laufer, B. (1990). Why are some words more dicult than others? IRAL 28/4: 293–307.
Mandell, P. B. (1999). On the reliability of grammaticality judgement tests in second 
language acquisition research. Second Language Research, 15, 73–99.
Matikainen, T.J. (2011). Semantic representation of the L2 lexicon in Japanese universi-
ty students. Doctoral dissertation, Temple University Japan.
Matikainen, T. J. and Willis, M. (2013 August). Semantic representation of L2 lexicon 
in Japanese university students. Paper presented at Eurosla 23, University of Am-
―309―
sterdam, Amsterdam.
Montrul, S. (1999). “Se” o no “Se”: A look at transitive and intransitive verbs in Spanish 
interlanguage. Spanish Applied Linguistics, 3, 145–194.
Montrul, S. and Yoon, J. (2009). Putting parameters in their proper place. Second Lan-
guage Research, 25. pp. 291–311.
Munnich, E., Flynn, S. and Martohardjono, G. (1994). Elicited imitation and grammat-
icality judgement tasks: What they measure and how they relate to each other. In 
E. E. Tarone, S. M. Gass and A. D. Cohen. (Eds.) Research Methodology in Second 
Language Acquisition, 227–243. Hillsdale, NJ: Lawrence Erlbaum Associates.
Oshita, H. (2000). What is happened may not be what appears to be happening: a cor-
pus study of ‘passive’ unaccusatives in L2 English. Second Language Research 16, 
293–324.
Oshita, H. (2001). e unaccusative trap in second language acquisition. Studies in Sec-
ond Language Acquisition 23, 279–304.
Oshita, H. (2002). Uneasiness with the easiest: on the subject-verb order in L2 English. 
Second Language 1, 45–61.
Oshita, H. (2004). Is there anything there when there is not there? Null expletives and 
second language data. Second Language Research 20, 95–130.
Pinker, S. (1989). Learnability and cognition: e acquisition of argument structure. 
Cambridge, MA: Bradford Books.
R Core Team (2013). R: A language and environment for statistical computing [Com-
puter Soware]. Vienna: R Foundation for Statistical Computing. URL http://
www.R-project.org/.
Saragi, T., Nation, I. S. P. and Meister, G. F. (1978). Vocabulary learning and reading. 
System 6, 72–8.
Schwartz, B. D., Dekydtspotter, L. and Sprouse, R. A. (2003). Pouring the re with gas-
oline: Questioning conclusions on L2 argument structure. In J. M. Liceras, H. Zobl 
and H. Goodluck. (Eds.) Proceedings of the 6th generative approaches to second lan-
guage acquisition conference (GASLA 2002), ed., Somerville, MA: Cascadilla Pro-
ceedings Project. 248–259.
Stefanowitsch, A., and Gries, S. T. 2003. Collostructions: Investigating the interaction 
of words and constructions. International Journal of Corpus Linguistics 8, 209–43.
Toth, P. (1999). Preemption in instructed learners of Spanish as a foreign language: Ac-
quiring a rule for se. Spanish Applied Linguistics, 3, 195–245.
Toth. P. (2000). e interaction of instruction and learner-internal factors in the acqui-
sition of L2 morphosyntax. Studies in Second Language Acquisition 22, 169–208
Tremblay, A. & Ransijn, J. (2013). LMERConvenienceFunctions: A suite of functions to 
back-t xed eects and forward-t random eects, as well as other miscellaneous 
functions. R package version 2.0. http://CRAN.R-project.org/package＝LMER-
ConvenienceFunctions
Vermeer, A. (2001). Breadth and depth of vocabulary in relation to acquisition and fre-
quency of input. Applied Psycholinguistics 22, 217–34.
White, L. (1989). Universal grammar in second language acquisition: the nature of in-
terlanguage representation. Paper presented at the Second Language Research Fo-
―310―
rum. University of Hawai`i, Hawai`i.
White, L. (2003). Second language acquisition and Universal Grammar. Cambridge: 
Cambridge University Press.
William Stout Institute for Measurement. (1999). Dimtest [Computer Soware]. 
Champaign, IL: Author.
Willis, M. and Ohashi, Y. (2012). A model of L2 vocabulary learning and retention, e 
Language Learning Journal, 40, 125–137
Yuan, B. (1999). Acquiring the unaccusative/unergative distinction in a second lan-
guage: evidence from English-speaking learners of L2 Chinese. Linguistics, 37, 
275–296.
Zyzik, E. (2006). Transitivity alternations and sequence learning: Insights from L2 
Spanish production data. Studies in Second Language Acquisition, 28, 449–485.
Keywords
L2 lexicosyntax acquisition, locative verbs, broad and narrow conation 
class parameters, grammaticality judgements, Likert scale
